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(7) ABSTRACT

A charging and discharging method for lithium-ion and
lithium-polymer batteries determines overcharged,
undercharged, normal and degraded operating conditions
and adjusts a recharge fraction of recharge capacity to
discharge capacity for improving battery life while main-
taining the battery cells at a high charge state.
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RECHARGE CYCLE MONITORING

Start Algorithm with RCF
at end of Recharge Cycle 10

UNDERCHARGE + No
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VEOD went below VLOW N
and VEOC stayed below VHIGH 1

OVERCHARGE * No

Yes

»| Subtract ARCF—=RCF

VEOC went above VHIGH ~
and VEOD stayed above VLOW | 4

NORMAL *No

Yes
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Calculate Parameters:
VH = VHIGH - VEOC
VL = VEOD - VLOW

VEOC stayed below VHIGH N
and VEOD stayed above VLOW

16
DEGRADED % No

VEOQOC went above VHIGH
and VEOD went below VLOW N

A 4
XH = VMAX - VHIGH
XL = VLOW - VMIN
Adjust VHIGH and VLOW
VHIGH = VHIGH + A% of XH
VLOW = VLOW - A% of XL

# \-20

Check
VHIGH < VMAX
VLOW > VMIN
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ALGORITHM
24 COMPLETED

A

ADAPTIVE CHARGE
CONTROL ALGORITHM

———‘i VH < VL and DVC 2 DVP
No
Yes

1 M=vH M=VL
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\] RCF=RCF+(aF-4RCF) |4

DVP = DVC for previous cycle
DVC = VEOC - VEOD

DVT = VHIGH - VLOW
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| vH>viangDvc <DVP
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if G(VH-VL) > 1 then G(VH-VL) = 1
if G(VH-VL) < 1 then G(VH-VL) = -1

(DVT - M)
DVT

AF = G(VH-VL)

if AF > 1 then AF =1
if AF < -1 then AF = -1

v
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Check L/

RCFMAX > RCF > RCFMIN |¢




